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Introduction

Neural coding of variable s @Y

Songs and song-evoked responses of a single unit (bird S62)

Songbirds are an excellent model for exploring the neural coding of variable sequences of BOS transition rules (divergence)
categorical acoustic elements. The domesticated canary, for instance, produce higly
variable songs with complex transition rules between two consecutive acoustic elements. C/hui Chunk
These transition rules are non-Markovian (i.e. the next acoustic element to be sung is V Y f ~~
dependent on several previous elements, not only the last one) [1]. 1] —» 2 —» 3 — 4 —» § :_> 6 = 7 i_> g —» 9 —310—>11
In the HVC of Bengalese finches, Bouchard and Brainard [5] found that variations In o TRenp ENP
responses to a given syllable could be explained by a positive linear dependence on the ,
convergence probability of preceding sequences. BOS (Bird Own Song)
KHere, we reanalyse data from [3] to see if similar findings could be found for canaries. ) Amplitude ' ' ' ' ' ' ' '
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The HVC (somehow analogous to vocal premotor cortical areas) participates in generating T T T T 3+ z
temporal organization of acoustic elements within songs [2]. 1.5} =
In the HVC of canaries, most of cells show auditory responses and are selective for the |
bird's own song (BOS) over its temporal variants (with a different order of acoustic 1k | | -
elements) [3], but how the sequential structure (ordering of acoustic elements) is coded is '
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Each canary has a specific repertoire composed of 15-35 distincs syllables (acoustic zgirglitnéicf.?lzltfé zero for all song), but 2 | s |
elements organized into sequences). According to [1], sequences of acoustic elements in Hiay | ] | ? 7
canary songs show long-distance dependencies (e.g. "chunks"). 0 2 ' ; . u o1 L
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No correlation found btw responses and prob. div./convV.

.y Current work: studying responses to chunk modifications
Z-score vs. Probability
We found no correlation between phrases neuronal responses (firing rate or Z-score) for In a new study, we recorded auditory responses in HVC of anesthetized canaries using
the BOS or the randomized song and their probability of divergence and convergence. multi-electrods arrays (8 or 16). We used as auditory stimuli the bird's own song (BOS) and
Below: the Z-score for 5 units of one bird (562) given probability of divergence (left) and modified versions of the BOS, in which we manipulated either the local or global structure.
convergence (right). We reversed the position of two consecutive elements (local) or reordered parts of the
15— . . . . . s | | | | | song (global).
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